PGC-1α ameliorates AngiotensinII-induced eNOS dysfunction in human aortic endothelial cells.
Increasing evidences support that PGC-1α participates in regulating endothelial homeostasis, in part by mediating endothelial nitric oxide (NO) synthase (eNOS) activity and NO production. However, the molecular mechanisms by which PGC-1α regulates eNOS activity are not completely understood. In the present study, we investigated the effects of PGC-1α on eNOS dysfunction and further explore the underlying mechanisms. The results showed that PGC-1α expression was downregulated after AngiotensinII (AngII) treatment and paralleled with the decreased NO generation in human aortic endothelial cells. Overexpression of PGC-1α with adenovirus or pharmacological agonist ameliorated AngII-induced the decrease of NO generation, evidenced by the restoration of cGMP and nitrite concentration. Rather than affecting eNOS expression and uncoupling, PGC-1α inhibited AngII-induced decrease of eNOS serine 1177 phosphorylation through activation of PI3K/Akt signaling. In addition, PGC-1α overexpression suppressed AngII-induced the increase of PP2A-A/eNOS interaction and PP2A phosphatase activity, with a concomitant decrease in PP2A phosphorylation, leading to eNOS serine 1177 phosphorylation. However, pharmacological inhibition of PI3K/Akt signaling blunted the observed effect of PGC-1α on PP2A activity. Taken together, our findings suggest that PGC-1α overexpression improves AngII-induced eNOS dysfunction and that improved eNOS dysfunction is associated with activated PI3K/Akt pathway, impaired PP2A activity and reduced PP2A-A/eNOS association. These date indicate that forced PGC-1α expression may be a novel therapeutic approach for endothelial dysfunction.